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In re Gatley et al. 
C-FRAME MOTOR DESIGN AND METHOD 
Attorney Docket No. FASV-13 1-C1 



C-Frame Motor Design and Method 
Cross Reference To Related Application 
The present application claims the benefit of Provisional Application Serial 
Number 60/105,679 filed October 26 f 1998, the teachings of which are 
incorporated by reference. 



Background of the Invention 

1 . Field of the Invention 

The disclosed invention relates generally to electric motors. More 
specifically, the invention relates to C-frame or bobbin-type motors. 

2. Description of the Related Art 

Of the wide variety of electric motors available today, one of the more 
common but unique varieties is the type known as a C-frame or bobbin-type electric 
motor. A conventional electric motor is structured to have a rotor surrounded by a 
stator with windings. The process of applying windings to a stator requires 
sophisticated expensive equipment in order to place the windings in a proper 
configuration to ensure proper motor function. 

In contrast, the C-frame type motor does not utilize windings on the stator. 
Instead, the windings are wound onto a bobbin in similar fashion to how a thread is 



In re Gatley et al. 
C-FRAME MOTOR DESIGN AND METHOD 
Attorney Docket No. FASV-13 1-C1 

wound onto a bobbin. The bobbin/windings sub-assembly is then attached to the 
stator. The phase shift required to start an electric motor is accomplished by the C- 
frame motor by virtue of the eccentric, asymmetrical orientation of the windings 
relative to the stator poles or by the addition of shading coils. 
5 One of the main problems with C-frame motors is their open design. To 

date, C-frame motors have been designed without any motor housing and are 

O typically known as open skeleton construction designs. The absence of a housing 
is primarily due to the asymmetrical shape of the C-frame motor. Without the 

yj presence of a housing, a number of problems are inherent when a C-frame motor is 

II used. 

fZ s One of the main problems with C-frame motors is safety. Open skeleton 

in construction motors are very hot to the touch. Thus, any servicing of such a motor 

v5 requires a cool down period. Furthermore, in the typical furnace application, the 

localized heat buildup can affect the relatively sensitive windings. 
15 An additional problem is efficiency. Without a motor housing, any air that is 

passed over the motor to cool the motor via an attached impeller cannot be focused 
onto the motor parts since there is no impediment to prevent the air from 
dispersing. This inevitably leads to inefficient cooling. Inefficient cooling reduces 
motor life and limits the capacity for developing stronger C-frame type motors. 

2 
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A further problem is the potential buildup of foreign particles, e.g., dust, on 
the various motor components. Without a protective housing, dust particles can 
lodge within the motor interstices which can lead to reduced power output as well 
as damage to the motor over time. 

5 It is thus an object of the invention to provide a C-frame motor design that 

eliminates the safety hazards that are inherent in present C-frame motor designs. 

3 Another object of the invention is to increase motor cooling efficiency by preventing 

" air being directed over the motor by an attached impeller from dispersing. 

n 

j A further object of the invention is to improve motor longevity by lowering 

® the operating temperature of any given C-frame motor size. 

* A still further object of the invention with respect to at least one embodiment 

fj having a vent-less end-cap is to reduce or eliminate the buildup of dust particles on 
3 the components of C-frame motors. 

A yet additional object of the invention is to facilitate the ability to design 
5 stronger C-frame motors within the same size constraints as relatively weaker 

motors. A yet further object of the invention is to improve the appearance of C- 

frame motors and to improve manufacturability. 
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Summary of the Invention 

The invention accomplishes the many listed objects by incorporating a novel 
housing over the components of a C-frame motor. The housing can be constructed 
as a multi-piece or uni-body design depending on the design parameters. The 
housing is configured to allow for modular assembly of the motor to the housing. 

In multi-piece form, the housing comprises a main housing body which 
encompasses the rotor/stator/bobbin assembly. An end-cap that envelopes an 
impeller attached to a motor shaft that is affixed to the rotor is configured to mate 
with the main housing body via snap-fit tabs or mechanical fasteners inserted into 
mating apertures provided in the main body housing and end-cap. In an alternate 
embodiment, the end-cap is configured to envelope the impeller and bobbin 
assembly. 

The above and other features of the invention, including various novel details 
of construction and combinations of parts, will now be more particularly described 
with reference to the accompanying drawings and pointed out in the claims. It will 
be understood that the particular housing constructions embodying the invention 
are shown by way of illustration only and not as a limitation of the invention. The 
principles and features of this invention may be employed in various and numerous 
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embodiments without departing from the scope of the invention. 

Brief Description of the Drawings 
FIG. 1 is a perspective view of a C-frame motor according to one embodiment of 
the invention. 

FIG. 2 is a perspective end view of a C-frame motor according to one embodiment 
of the invention. 

FIG. 3 is a sectional perspective view of a C-frame motor according to one 
embodiment of the invention. 

FIG, 4 is a sectional perspective view of a C-frame motor according to one 
embodiment of the invention. 

FIG. 5 is a perspective view of a C-frame motor according to one embodiment of 
the invention. 

FIG. 6 is a perspective view of a C-frame motor according to one embodiment of 
the invention. 

FIG. 7 is an exploded view of a C-frame motor with rotor aligned to stator via 
bearings housed in bearing sleeves according to one embodiment of the invention. 
FIG. 7 A is an exploded view of a C-frame motor with housing according to one 
embodiment of the invention. 

5 
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FIG. 8 is a back end elevational view of a C-frame motor housing according to one 
embodiment of the invention. 

FIG. 9 is a cross-sectional view of a back end mounting end plate according to one 

embodiment of the invention. 
5 FIG. 10 is a partial cross-sectional view of a back end mounting plate and C-frame 

motor housing according to one embodiment of the invention. 
O FIG. 1 1 is a side elevational view of a front end mounting bracket according to one 
l\\ embodiment of the invention. 

Ly FIG. 1 2 is a top plan view of a front end mounting bracket according to one 
ll embodiment of the invention. 

p 3 FIG. 13 is an end view of a front end mounting bracket according to one 
IH embodiment of the invention. 

\Q FIG. 14 is a perspective view of an end-cap/bobbin cap according to one 
embodiment of the invention. 

15 

Detailed Description of the Invention 
A typical C-frame motor construction such as the two pole shaded pole 
motor shown in the drawings is comprised in its broadest aspect of a stator 
surrounding a rotor/rotor shaft assembly. The stator is comprised of a first stack of 

6 
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identically configured magnetically conductive laminations which have main bodies 
that define a rotor aperture for receiving a rotor. Each lamination has a pair of 
radially extended lamination extensions for receiving and securing a bobbin. 

As suggested by the name, the shaded pole motor shown in the drawings 
has shading coils which function to produce starting torque and ultimately rotation 
of the rotor. Each lamination is provided with shading coil apertures for receiving 
electrical conductors made of copper or any other suitable electrically conductive 
material. The electrical conductors are fashioned into coils which encircle one of 
the two poles. 

The laminations have further apertures for receiving mechanical fasteners 
that attach a first and second rotor bracket to the laminations. The brackets are 
configured to provide housings for a first and a second bearing which are in rotating 
communication with a rotor shaft such that the bearings allow for the free rotation 
of the rotor/shaft assembly. The rotor brackets align the rotor/rotor shaft assembly 
within the center of the lamination rotor apertures. 

The lamination extensions are configured to receive a bobbin which is 
generally cylindrically shaped with a general circular cross-section and a centrally 
located bobbin aperture which matingly engages the lamination extensions. The 
bobbin is configured to receive electrical conductors such as copper wire in 
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predetermined lengths and winding count. The bobbin is mated to the lamination 
extensions by inserting the lamination extensions into the bobbin aperture. 

The bobbin is secured to the lamination extensions by a second stack of 
electrically conductive laminations that is comprised of approximately the same 
number of laminations as the first stack. Each lamination of the second stack has 
ends which matingly engage peripheral ends of the lamination extensions of the 
first stack. The bobbin is, in essence, trapped between the main bodies of the first 
stack laminations and main bodies of the second stack laminations. 

The rotor is also comprised of a stack of electrically conductive laminations 
that are bound together with die cast aluminum bars and end rings. The rotor is 
affixed to a shaft that runs through aligned central shaft apertures defined by each 
rotor lamination. 

The aforementioned description of a typical C-frame motor provides a 
modular approach to induction motor design that reduces the number of windings 
that are typically wound onto a stator and eliminates machinery that would 
otherwise be needed to provide windings on a stator. 

Referring now to FIG. 1, a standard two pole, shaded pole motor 1 is shown 
having a rotor 2, a rotor shaft 3, a stator 4 and a bobbin 5. The rotor is aligned 
within a rotor aperture (not shown) of stator 4 via bearings 6 which are housed in 

8 
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bearing sleeves 7. Bearing sleeves 7 are secured to bearing sleeve housings 7a as 
shown in FIG. 7. A posterior impeller 8 and an anterior impeller 9 are provided on 
opposite ends of rotor shaft 3 to draw cooling air transversally over the motor 
components. 

5 The entire stator/rotor/bobbin assembly is enshrouded in a main housing 10. 

Main housing 10 is generally circular in shape but can be shaped to conform to the 
O generally square shape of the stator/rotor assembly. A radially extended projection 
!f: 1 1 is provided to conform to the shape of the stator lamination 
(y extension/bobbin/second stator stack assembly. Optionally, projection 1 1 can be 
§1 provided with vent bores or slots 30 as shown in FIG. 2. In an alternate 
JZ: embodiment as shown in FIGS. 7A and 14, extended projection 1 1 is part of an 
jn end-cap 11a which envelopes the bobbin assembly and impeller 8. When end-cap 
iQ 11a is used, main housing 10 has a radially extended end-cap receiving portion 11b 

which is sized and configured to receive the bobbin-housing portion 1 1 of end-cap 
15 11a. 

Key to the function of the housing is the maintenance of an air gap between 
the housing and the motor assembly. In order for the housing to perform its 
intended cooling function, the gap between the housing and the motor assembly 
must be at least about 0.010 inches. 
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In one embodiment, an end housing 12 which is configured to conform to 
the shape of the posterior impeller 8 and is sized to allow for the free rotation of 
impeller 8 and to matingly engage a first end 13 of main housing 10. End housing 
12 is attached to main housing 10 via bores and mechanical fasteners or 
male/female snap-fit tabs and apertures. As shown in FIGS. 4-8, end housing 12 
and end-cap 11a are releasably engaged with main housing 10 via tabs 12a and tab 
apertures 12b. In one embodiment, end housing 12 is a solid enclosure that does 
not allow air to pass into the C-frame motor 1 from a posterior area of motor 1 as 
shown in FIG. 6. In another embodiment, end housing 12 defines a plurality of 
vent holes 14 which allow for the passage of external air into motor 1 from a 
posterior area of motor 1 as shown in FIG. 5. 

Main housing 10 has an open second end 15 which is configured to conform 
to the shape of anterior impeller 9. Second end 15 has portions which define vent 
slots 16. Second end 15 has additional portions which define mounting tabs 17 
which have apertures 18 (as shown in FIG. 2) for receiving mechanical fasteners 
(not shown) to secure motor 1 to a fixture such as a furnace. 

The present invention incorporates a modular approach to the assembly of 
the stator/rotor/rotor shaft/bobbin/impellers assembly into the housing comprised of 
main housing 10 and end housing 12 or main housing 10 and end-cap 11a. Main 

10 
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housing 10 has portions which define parallel columns 19 which are oriented axially 
with main housing 10. Parallel columns 19 project axially from mounting end-plate 
10a. Columns 19 define mounting apertures 20 which are sized to receive 
mechanical fasteners (not shown). Preferably, thread rolling screws are used as the 
mechanical fasteners. 

As shown in FIGS. 1,3,4, 7 and 12-13, affixed to an anterior end of rotor 
shaft 3 is one of the bearings 6 which is rotatably secured within the anterior 
bearing sleeve 7. Bearing sleeves 7 have annular shoulders 7b which limit axial 
movement of rotor shaft 3. Anterior bearing sleeve 7 is housed within mounting 
bracket 21 which has portions which define annular sleeve housing 7a. 

Mounting bracket 21 has posts 21a which have portions which define 
apertures 22 sized and positioned to align with mounting apertures 20. To secure 
the stator/rotor/rotor shaft/bobbin assembly to the housing, the assembly is placed 
into the housing from the anterior end of the housing so that the bobbin assembly 
is aligned with the aperture defined by main housing end-cap receiving portion 11b. 
Shaft 3 is received by a shaft receiving aperture 7c defined by portions of sleeve 
housing 7a. The stator/rotor assembly is slid into the housing so that apertures 4a 
defined by portions of stator 4 engage parallel columns 19 until the bearing 
6/bearing sleeve 7 assembly comes into contact with posterior sleeve housing 7a 

11 
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situated in mounting end-plate 10a. 

Following contact of end-plate 10a to the stator/rotor assembly, mounting 
bracket 22 which has portions defining a shaft receiving aperture 22a is positioned 
onto shaft 3 until anterior sleeve housing 7a comes into contact with the anterior 
bearing 6/bearing sleeve 7 assembly. Posts 21b also act as end-stops when they 
come into contact with stator 4. Mechanical fasteners, preferably of a self- 
threading variety, are then torqued into apertures 22 and mounting apertures 20. 
Alternatively, mounting apertures 20 and 22 can be pre-threaded to have a 
threading density that is matingly engageable with the threading of the selected 
mechanical fastener. 

In accordance with the invention, the only point of contact between the 
housing assembly and the stator/rotor/rotor shaft/bobbin assembly is the end 
plate/parallel column contact point. It is essential that this be the only point of 
contact so that a relatively uniform curtain of air can be drawn via the impellers 
over the stator/rotor/bobbin assembly. In so constructing a C-frame motor, a 
number of benefits are realized. 

First, in a typical construction, the bobbins of C-frame motors are covered 
with tape to protect the windings secured to the bobbins from the damaging 
effects of the environment and to insulate the windings from the inevitable heat 

12 
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buildup that occurs with motor operation. By incorporating the housing of the 
present invention, the need for taping the bobbin windings is eliminated. 

A second benefit of the present invention is results from the ability to direct 
cool air over the components of the motor. In a C-frame motor that does not 
incorporate the novel features of the invention, any air that is drawn towards the 
motor by the impellers is quickly dissipated since the air is not subject to any 
physical constraints. This results in inefficient cooling and premature motor wear. 
By incorporating the housing of the present invention, cool air can be drawn into 
the housing where it is concentrated to flow over the motor components to allow 
for greater heat dissipation. By lowering the operating temperature of the motor, 
motor longevity is increased and the capacity to make stronger motors with the 
same size stator and rotor stacks is realized. 

A third benefit of the C-frame motor housing relates to safety. Motor 
operation within the housing creates a layer of air that surrounds the motor without 
touching it. This enables the housing to remain at or near ambient temperature so 
that it is cool to the touch. A conventional C-frame motor cannot be grasped until 
a cool down period has been instituted after motor shutdown. Accordingly, motor 
servicing is made more efficient. 

A fourth benefit relates to manufacturability. Addition of a housing does add 

13 
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to material costs but is offset by savings realized in eliminating the bobbin taping 
and taping application step in the manufacturing process. Production of C-frame 
motors with the novel housing has a negligible effect on increasing the number of 
manufacturing steps due to the modular design. 

While representative embodiments have been shown for the purpose of 
illustrating the invention, it will be apparent to one skilled in the relevant art that 
changes and modifications can be made without departing from the spirit and scope 
of the invention. For example, the motor housing can be configured to 
accommodate motors having a plurality of poles or bobbins. 

Having thus described our invention, what we claim as new and desire to 
secure by United States Letters Patent is: 



14 



In re Gatley et al. 
C-FRAME MOTOR DESIGN AND METHOD 
Attorney Docket No. FAS V- 13 1 -C 1 

1 . A C-frame motor comprising: 

a stator having a plurality of electrically conductive laminations wherein said 
laminations have portions which define rotor apertures for receiving a rotor and 
portions which define radially extended projections for receiving a bobbin; 

a rotor having a plurality of laminations and sized to be received within said 
rotor apertures of said stator laminations; 

at least one bobbin having a plurality of coils comprising at least one wound 
electrical conductor wherein said at least one bobbin is attached to said stator 
lamination projections; and, 

a housing configured to encompass said stator, said rotor and said at least 
one bobbin wherein said housing is attached to said stator. 

2. The C-frame motor of claim 1, wherein said housing comprises a main 
housing body and an end cap. 

3. The C-frame motor of claim 2, wherein the end cap has vent slots. 

4. The C-frame motor of claim 1 , further comprising an end plate, said end plate 



15 



In re Gatley et al 
C-FRAME MOTOR DESIGN AND METHOD 
Attorney Docket No. FAS V- 1 3 1 -C 1 

configured and adapted to attach to said stator wherein said end plate has 
apertures for receiving mechanical fasteners. 

5. The C-frame motor of claim 4, wherein said housing has portions defining 
at least one attachment in axial relationship with said housing body. 

6. The C-frame motor of claim 5, wherein said housing is attached to said end 
plate with mechanical fasteners. 

7. The C-frame motor of claim 1, further comprising at least one impeller. 

8. The C-frame motor of claim 7, wherein said housing has a first end 
configured -to encompass said at least one impeller such that said impeller 
can freely rotate within said housing. 

9. The C-frame motor of claim 8, wherein said housing first end has portions 
defining vent slots. 

1 0. The C-frame motor of claim 1 , wherein said housing has portions defining a 
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bobbin extension extending radially from said housing and sized to encompass said 
at least one bobbin. 

1 1 . A C-frame motor comprising: 

a stator having a plurality of electrically conductive laminations wherein said 
laminations have portions which define rotor apertures for receiving a rotor and 
portions which define radially extended projections for receiving a bobbin; 

a rotor having a plurality of laminations and sized to be received within said 
rotor apertures of said stator laminations; 

at least one bobbin having a plurality of coils comprising at least one wound 
electrical conductor wherein said at least one bobbin is attached to said stator 
lamination projections; 

a housing configured to encompass said stator, said rotor and said at least 
one bobbin wherein said housing is attached to said stator, 
and wherein said housing comprises a main housing and an end housing. 

1 2. The C-frame motor of claim 1 1 , wherein said main housing has a radially 
extended projection provided to conform to the shape of said stator, said 
rotor, and said at least one bobbin. 

17 
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13. The C-frame motor of claim 1 1, wherein said radially extended projection has 
vent slots. 

14. The C-frame motor of claim 1 1 , further comprising at least one impeller. 

1 5. The C-frame motor of claim 14 wherein said end housing is configured to 
conform to the shape of said at least one impeller. 

1 6. The C-frame motor of claim 1 1 , wherein said end housing is matingly 
engaged to a first end of said main housing. 

1 7. The C-frame motor of claim 1 1 , wherein said end housing includes a plurality 
of vent holes. 

18. The C-frame motor of claim 1 1, wherein said end housing is a solid 
enclosure. 

1 9. A method of enclosing a C-frame motor comprising the steps of: 

providing a motor assembly having a stator, a rotor and at least one bobbin 

18 



In re Gatley et al. 
C-FRAME MOTOR DESIGN AND METHOD 
Attorney Docket No. FASV-13 1-C1 

having electrical conductor windings situated thereon; 

providing an end plate wherein said end plate is adapted to attach to said 

stator; 

providing a motor housing having portions configured to encompass said 
motor wherein said housing is attached to said motor via attachment to said end 
plate; and, 

securing said housing to said end plate. 

20. The method of claim 1 9, including the step of providing said housing with a 
radially extended portion adapted to enclose said at least one bobbin. 

21 . The method of claim 19, including the steps of providing an impeller and 
providing a rotor shaft attached to said rotor whereby rotation of said rotor 
shaft rotates said impeller. 

22. The method of claim 21 , including the step of providing an end cap adapted 
to encompass said impeller such that said impeller can freely rotate within 
said end cap. 
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23. The method of claim 22, including the step of rotating said impeller to induce 
air flow over said motor. 

24. The method of claim 19, further including the step of maintaining an air gap 
of at least 0.010 inches between said housing and said motor assembly. 

25. The method of claim 19, further including the step of securing said motor 
assembly to said housing by placing said motor assembly into said housing 
from an anterior end of said housing so that said motor assembly is aligned 
with the aperture defined by a main housing end-cap receiving portion. 
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Abstract 

A C-frame motor comprising a stator, a rotor, a rotor shaft, a bobbin and a 
housing is disclosed. The housing is configured to conform to the shape of the 
stator/rotor/bobbin assembly so that a curtain of air can be concentrated onto the 
motor to enhance performance, safety and motor longevity. 
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which a patent is sought on the invention entitled 

C-FRAME MOTOR DESIGN AND METHOD 

the specification of which 

^ (check one) 

^ §3 is attached hereto. 

m □ was filed on as United States Application No. or PCT International 

W Application Number 

q and was amended on 

* (if applicable) 

C3 I hereby state that I have reviewed and understand the contents of the above identified specification, 

fU including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose to the United States Patent and Trademark Office all information 
& known to me to be material to patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 119(a)-(d) or 
Section 365(b) of any foreign application(s) for patent or inventor's certificate, or Section 365(a) of 
any PCT International application which designated at least one country other than the United States, 
listed below and have also identified below, by checking the box, any foreign application for patent or 
inventor's certificate or PCT International application having a filing date before that of the application 
on which priority is claimed. 

Prior Foreign Application(s) Priority Not Claimed 





(Number) (Country) (Day/Month/Year Filed) 

Kl 

(Number) (Country) (Day/Month/Year Filed) 

H 

(Number) (Country) (Day/Month/Year Filed) 
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I hereby claim the benefit under 35 U.S.C. Section 119(e) of any United States provisional 



application(s) listed below: 




60/105,679 


October 26, 1998 


(Application Serial No.) 


(Filing Date) 


(Application Serial No.) 


(Filing Date) 


(Application Serial No.) 


(Filing Date) 



I hereby claim the benefit under 35 U. S. C. Section 120 of any United States application(s), or 
Section 365(c) of any PCT International application designating the United States, listed below and, 
insofar as the subject matter of each of the claims of this application is not disclosed in the prior 
United States or PCT International application in the manner provided by the first paragraph of 35 
U.S.C. Section 112, I acknowledge the duty to disclose to the United States Patent and Trademark 
Office all information known to me to be material to patentability as defined in Title 37, C. F. R., 
Section 1.56 which became available between the filing date of the prior application and the national 
or PCT International filing date of this application: 



(Application Serial No.) 


(Filing Date) 


(Status) 






(patented, pending, abandoned) 


(Application Serial No.) 


(Filing Date) 


(Status) 






(patented, pending, abandoned) 


(Application Serial No.) 


(Filing Date) 


(Status) 






(patented, pending, abandoned) 



I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any patent issued thereon. 
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POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney(s) and/or 
agont(s) to prosecute this application and transact all business in the Patent and Trademark Office 
connected therewith, (list name and registration number) 
Anthony If:, honisso 25, 059 



Send Correspondence to: 



LORUSSO & LOUD 
440 Commercial Street 
Boston, MA 02109 



Direct Telephone Calls to: {name snd telephone number) 
Aaihcay H. Lorxwo 517-227-0700 



Full name of sols or first inventor 



Willie 



atlcv 



iventor j\~ 1 ~M Ij 



Sole or first inventpr's signature a LA i 



Residence 
Cassvilfc, mo 

Citizenship 
U.&A. 



tD-Z}^*l 

Date 



Post Office Address 



:sssEviHc, MO 65625 



Full nama of second inventor, if any ^-7 
Bobby C Crrtoon AL ^2^ 

Second inventor's signature J ^ 9 



Date / 



Residence 
CHSSVille, MO 



Citizenship 



Post Ofiico Address 
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